Seven million children under 5 years of age died worldwide in 2011, and one-third had malnutrition. Latin America and Caribbean countries stand out for the notable improvement of their health and nutrition situation, particularly in pregnant women and young children. Nutrition-sensitive interventions such as promoting food security, women's empowerment, social safety nets, clean water, and sanitation, among others, are critical for success. In Bolivia, the program Desnutrición Cero (Malnutrition Zero) was able to reduce mortality from severe malnutrition after 5 years from 25% to less than 5%, based on widespread implementation of the World Health Organization 10-steps protocol for hospitalized care and the application of community management. The Economic Commission for Latin America estimated the cost of malnutrition for Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Panama, and the Dominican Republic as US$6,658 million. Approximately 1 million children have dropped out of school because of malnutrition, and as a result, malnourished children have 2 years less schooling, which brings social and economic losses not only to those affected but to society at large. National and international nutrition and food programs developed over the past 50 years have been implemented as integral components of broader strategies of primary healthcare and education, oriented toward preventing deaths and improving the quality of life of low-socioeconomic-status groups. Treating hundreds or thousands of affected children will not solve the global public health problem of malnutrition. Access to adequate amounts of quality foods represents a basic human right and is a necessary precondition for health. In turn, good nutrition and health are prerequisites for human, social, and economic development.
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Recent reports indicate that close to 7 million children under the age of 5 years died worldwide in 2011, one-third of whom had malnutrition. An estimated 178 million children under 5 years of age are stunted, 55 million are wasted, and 19 million of these are severely affected and thus are at a higher risk for premature death. The vast majority are from sub-Saharan Africa and South and Central Asia. The risk factors for undernutrition include low birthweight, inadequate breastfeeding, improper complementary feeding, and recurrent infections. Infectious diseases often coexist with micronutrient deficiencies and exhibit complex interactions leading to the vicious cycle of malnutrition and infections. Diarrhea, often linked with a short duration of exclusive breastfeeding, and poor selection and intake of complementary food are major contributors to undernutrition [1] .
Nutrition has been recognized as a basic human right by international human rights covenants since 1924 [2] , yet this "right" is commonly the subject of political demagogy rather than a mandate to be upheld, respected, protected, and promoted. The relationship between poverty and malnutrition has been defined as a vicious cycle, where "poverty conditions nutritional status" and, vice versa, "poor nutrition leads to poverty. " This relationship, however, is by no means linear and unidirectional. Economic development is insufficient to improve nutrition by itself, especially in countries where wealth is concentrated among the few. The United Nations Human Development Index illustrates how nutrition and health can be dissociated from economic development, as measured by gross 
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G. Weisstaub et al. domestic product [3] . Recent analysis of trends reveals significant reductions in malnutrition assessed by underweight or stunting, except in sub-Saharan Africa and Central America. Latin America and the Caribbean combined have reduced malnutrition to about a third of the 1970 levels, despite the minimal changes in the proportion of families living in poverty [4] . The remaining areas where malnutrition prevails are usually associated with indigenous or socially marginalized populations.
The work of Puffer and Serrano in the Americas in the 1970s and, more recently, Pelletier and Habicht working with data from Africa and Asia has documented with precision the contribution of malnutrition to infant mortality [5, 6] . The conclusion reached in most assessments is that over half of all infant deaths are determined by malnutrition. The most recent Lancet Series on Maternal and Child Nutrition provides an update on interactions between nutrition and infection and the contribution of malnutrition to infant death as crucial factors [7] [8] [9] [10] . Initiation of breastfeeding within 24 hours of birth is associated with a 44% to 45% reduction in all-cause and infectionrelated neonatal mortality; this is mainly explained by exclusive breastfeeding. Preventive zinc and vitamin A supplementation in populations at risk for deficiency reduces morbidity from childhood diarrhea and pneumonia [11] .
While the Administrative Committee on Coordination/Subcommittee on Nutrition (ACC/SCN) sixth report on the world nutrition situation (2010) provides a comparison among regions covering the last 30 years [12] the latest analysis is based on the WHO Child Growth Standards and indicates that 165 million children under 5 years of age are malnourished, based on height-for-age z-score [12] . This represents a 35% decline relative to the 253 million observed in 1990. The decrease from a stunting prevalence of approximately 40% in 1990 to less than 26% in 2011 shows an average reduction of 2.1% per year. The UN global estimate for the prevalence of wasting in 2011 was 8% (52 million children) [13] .
In Central America, there has been little or no improvement, while in South America and Mexico progress has been significant. The prevalence of low weight-for-age (z-score < -2 SD) among children 6 years of age or less varies between countries (from 0.7% to 19.2%). In Haiti and Guatemala, the mean prevalence is over 15%, whereas in Ecuador, Bolivia, Peru, and El Salvador, it is close to 6%. The prevalence of severe malnutrition (weight-for-age z-score < -3 SD) in Haiti, Guatemala, Honduras, Ecuador, and Bolivia varies from 1.2% to 7.3% [13] , independently of the improvement in national figures. Severe malnutrition, including edematous forms, can still be found in hospital settings in most countries in the region [14, 15] .
Over the past four decades, Latin America and the Caribbean experienced an 11% reduction in child malnutrition; most of the drop occurred between 1970 and 1980. The greatest contribution to the decline has been linked to women's education, which accounts for 62% of total improvement, while the relative contribution of environmental sanitation has steadily declined. Infection adversely affects nutritional status, while malnutrition compromises the host defenses and immune responses, increasing case fatality and disease susceptibility [16] . The relative risk (RR) of death from infection is directly correlated with the severity of malnutrition: RR = 8.7 (95% CI, 5.5-13.7) for severe malnutrition, 4.2 (95% CI, 3.1-5.5) for moderate malnutrition, and 2.0 (95% CI, 1.7-2.4) for mild malnutrition [17] . However, because the severely malnourished are a small proportion of the total population, most malnutrition-related deaths are accounted for by moderate malnutrition. Close to 80% of all malnutrition-and infection-related deaths are attributable to moderate or mild malnutrition. The adequacy of breastfeeding and complementary feeding also plays a role.
In most countries with a high prevalence of malnutrition, the onset is at 6 months or more of age, when breastmilk alone becomes insufficient to meet the infant's nutritional needs. This is also a time when mothers have increased competition for their time and dedication to the infant. This is coupled with inadequate complementary foods. Under these conditions, increased feeding frequency and added oils and appropriate micronutrients to increase energy and nutrient density are important in preventing "malnutrition in all its forms" [18] . In Bangladesh, Brown and colleagues demonstrated that education of mothers on complementary feeding was effective in enhancing weight gain [19] . Inadequate feeding and care may also contribute to high rates of stunting and underweight among children in rural families, as demonstrated in India. Sixty villages in Andhra Pradesh were randomized into three groups of 20 villages with 200 mother-infant dyads in each group. The control group (CG) received routine Integrated Child Development Services (ICDS); the complementary feeding group (CFG) received ICDS plus the WHO recommendations on breastfeeding and complementary foods; and the responsive complementary feeding and playgroup (RCF + PG) received the same intervention as the CFG plus skills for responsive feeding and psychosocial stimulation. Both intervention groups received biweekly visits by trained village women. After control for potential confounding factors using a mixed models approach, children in the 12-month intervention groups to the CFG and RCF + PG increased weight significantly (p < .05); median intakes of energy, protein, vitamin A, calcium (CFG), iron and zinc RCF + PG. Stunting was reduced in the CFG group only; however, the Bayley score was increased in the RCF +PG group. The Bayley
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Mental Development Index improved by a mean of 3.1 points (95% CI, 0.8-5.3) in the RCF + PG but not in the CFG, as compared with the CG (p < .01). The authors concluded that community-based educational interventions can improve dietary intake, length (CFG), and mental development (RCF + PG) among children under 2 years of age in food-secure rural Indian families [20] . In most cases, poverty reduction efforts need to go hand in hand with health interventions. Achieving healthy growth requires more than nutrition-specific interventions; undoubtedly they are necessary but not sufficient to eradicate malnutrition. Nutrition-sensitive interventions, such as food security, promoting women's empowerment, social safety nets, clean water, and sanitation, among others, are also critical for success.
Finally, we need to build enabling environments to sustain the preventive efforts. This implies rigorous evaluation to define what works within a given context, accountability, leadership, and capacity development at all levels. However, this does not mean that efforts to improve nutrition should be postponed until major political changes or economic growth have taken place. The economic condition of the poor often will not improve until malnutrition is tackled decisively, since nutritional improvement is by itself crucial for sustainable economic development. The notion of human capital formation as a major determinant of economic growth has been recognized globally with the award of two Nobel Prizes in economics addressing this issue over recent decades [21] .
Strategies for action, based on what has worked in different settings around the world (Costa Rica, Brazil, Thailand, Cuba, Chile, and Kerala in India, among others), suggest that joint efforts among the key social actors are essential for successful implementation of malnutrition control and prevention programs. The basic and critical component is social mobilization to establish the demands for action from the political actors; this process should lead to community actions as well as responses by government. A responsive government is one that responds to social demands; this requires participation by civil society and governments, ideally a democratic government (by the people, with the people, and for the people). Communities that are so empowered and able to participate in the political process will be successful in demanding appropriate actions. Malnutrition needs to become "unacceptable" to society in order to trigger the level of action required to address the issue decisively.
What does it take to trigger this process? In most cases, policy makers, academics, and/or NGOs that have a strong voice have catalyzed the process and led the way. Academics and professionals should propose the necessary actions that are required to implement effective programs to control and prevent malnutrition, ideally based on technical consensus and political considerations. They should promote a critical review of policy options based on the best available evidence for the given context. International organizations can assist in reaching a technical consensus by providing evidence and expert advice on successful examples of reduction of malnutrition. The private industrial or business sector is usually a latecomer to the scene. Yet, public-private partnerships are a must for sustainable programs, since industry is a relevant partner in the implementation of programs: for example, in nutrient supplementation, fortification, and other food-based strategies [22] .
Implementation of programs to prevent and reduce malnutrition at the national level The Chilean experience
Chile stands out among the countries of Latin America and the Caribbean for the notable improvement of the health and nutrition situation of its women and young children. This improvement has been achieved progressively and continuously through comprehensive health, nutrition, sanitation, education, and reproductive health strategies initiated in the 1940s. The results came 30 to 40 years later, but clearly before the economic progress experienced by the country during recent years.
A key element in the success of the Chilean experience has been the uninterrupted application of programs defined based on technical consensus independently of the radical political, social, and economic changes the country has suffered. The achievements obtained in children's health can be appreciated in the declining rates of infant mortality from all causes and from acute diarrhea and bronchopneumonia. Infant mortality dropped by approximately 90% and mortality due to respiratory infections and acute diarrhea by over 95%. Between 1940 and 1960, total infant mortality was reduced from 193 to 120 per thousand live births. From 1960 to 1990 it fell to 17 per thousand, and over the past decade it dropped to around 10 per thousand. For the degree of achievements of 2000 goals for nutrition of children and women, undernutrition was eradicated. However, the country is confronting the rise of obesity as the major diet-and nutrition-related public health problem [23, 24] .
A key strategic factor in the development of nutritional programs in Chile has been the emphasis placed on the political dimension of nutritional problems. Nutrition of the population, and especially its more vulnerable sectors, has been at the center of the political debate for the past 40 to 50 years. It has been transformed into a key indicator to assess social justice and equal opportunity for all. The community demanded access to health and food, not only to meet this basic need but as a fundamental human right. The process initiated by academics and researchers led to policy development and implementation of nutritional programs. Community organizations, political parties, the Catholic Church, concerned academics, and labor unions, as well as multiple social organizations, played key roles in demanding action. Most of the nutrition programs were eventually built into a legislative framework securing universal coverage and the respective yearly budget allocations. Any changes to the supplementary feeding programs have always been undertaken with extreme caution by governments, since they are reluctant to take risks in a matter of such high political sensitivity [23, 24] .
The Bolivian experience
Bolivia is a landlocked country situated centrally in South America, with an ethnically diverse population of about 10 million with multiple cultural heritages living in three geophysical areas: the highland or altiplano, the fertile valleys, and the tropical lowlands [25] . During the past decades, Bolivia's public health situation can be characterized by enhanced access to healthcare, as illustrated by the increase in institutional delivery of infants from 53% in 2001 to 67% in 2012.
From 1992 to 2012, malnutrition rates and food insecurity declined and the literacy rate increased from 80% to 95%. The ratio of the number of boys to the number of girls attending school decreased from 4.7 to 1.2 during this period. Approximately 66% of the population now have pipeline water, 78% have electricity, and 89% have access to sanitation. As for communications, 67% have a radio and 72% have access to a telephone. However, the under-five mortality rate remains high relative to other countries in the region at 42 per 1,000 births. Approximately 15% of all deaths among children under 5 years of age are linked to diarrhea and malnutrition. Recent data indicate that Bolivia has the highest levels of hunger (food insecurity) and malnutrition in South America. Most health problems, nutritional deficiencies, and food insecurity are concentrated in 166 impoverished municipalities where the majority of the population is of indigenous origin [26] .
Bolivian people have various ethnic, cultural, and linguistic identities, with a predominance of Andean cultures (mainly Quechua and Aymara); this diversity demands a multicultural approach to the delivery of health services. In order to minimize the potential for conflict between Andean cultures and the westernized Bolivian health personnel, a Family Community Intercultural Health Program was established based on a range of specific policies that are adapted to address cultural beliefs and traditions. The success of these efforts is in sharp contrast with past experience, when populations of Quechua and Aymara origin had the highest rates of infant and child malnutrition. The indigenous population is also diverse and often fights to preserve their language, traditions, and beliefs. In this context, health workers must be sensitive to the culture and beliefs of each community to be effective. It is usually the mother who acts as the head of the household, defining what health practices are acceptable.
Mothers and health professionals base their cultural representations on different concepts of health. The mothers' mindset considers that traditional Andean medicine and modern public health and medical systems are complementary and not contradictory. Conversely, health personnel often have a more restricted vision, accepting only biomedical approaches and often ignoring what is acceptable to the local community. Furthermore, they commonly have a negative attitude toward mothers of severely malnourished children [27] . In response to these problems, the Ministry of Health has developed a family medicine residency program with an intercultural health perspective.
In 2007, the Government of Bolivia launched its first national program designed to address nutritional problems such as wasting, stunting, and childhood anemia. This program followed the evidence-based interventions, as proposed by the Lancet Series on Maternal and Child Nutrition (2008) [28] . This served to raise awareness of the effects of early malnutrition on later stages of life and was able to build wide social and political support to address malnutrition as a national priority. The main features of the program included taking a multisectoral approach, emphasizing social mobilization across all ethnic and cultural groups, focusing on geographic and regional vulnerability to food insecurity, and addressing the differential age vulnerability of children, prioritizing children under 2 years. (Children aged 2 and above were not considered.) The program introduced the use of the 2006 WHO Child Growth Standards, including height-forage and weight-for-height indicators to diagnose acute and chronic malnutrition in the entire health system. The Integrated Management of Childhood Illness (IMCI) approach was adapted to reinforce prevention and early interventions to address malnutrition, delivered through primary healthcare clinics. Health workers were trained to measure height or length in addition to weight, identify severely malnourished children, and treat those with mild or moderate malnutrition. Nutritional care in the community clinics was upgraded. In summary, the implementation of Desnutrición Cero (Malnutrition Zero) led to developing support systems within established community organizations to prevent disease, help families to care for sick children, and get children to clinics or hospitals when needed.
After 5 years of program implementation, mortality among severely malnourished children in the country dropped from 25% to less than 5%, based on widespread implementation of the WHO 10-steps protocol for hospitalized care and the application of community malnutrition management. The prevalence of stunting S43 Treatment and prevention of malnutrition in Latin America (chronic malnutrition) fell from 27% to 20% in infants under 2 years of age [29] , and concomitantly, the prevalence of overweight (weight-for-height z-score > 2 SD) fell from 8.9% to 8.1% [30] . Based on the evaluation supported by the Canadian International Development Agency [31] , the program has effectively reduced the levels of malnutrition, particularly stunting in municipalities with high vulnerability to food insecurity.
Selecting the best approach to treat severely malnourished children
Nearly 24 million children under 5 years of age experience severe acute malnutrition globally. A severely malnourished child is 10 times more likely to die than a well-nourished child [32] . Severe malnutrition commonly needs hospital-or facility-based treatment in the early stages. However, this should be reserved for the small group that requires close medical monitoring and therapies that are exclusive to medical facilities (intravenous hydration, hypothermia, treatment of hypotension and/or shock, and metabolic alterations such as hypoglycemia or severe infections). Closed nutritional recovery centers were reserved to situations where severe malnutrition was highly prevalent, particularly in very young infants, where family conditions did not allow for home treatment. Community-based treatment was also preferred because of lower mortality rates and reduced cost (US$130 compared with US$450 per child) [32] . The choice of treatment modality should always consider parental preference, the cost effectiveness of treatment under real-life situations, access to the primary healthcare system, availability of health infrastructure, social support systems available in the community, maternal education, and overall condition, including psychosocial interactions within the family. Ready-to-use therapeutic food (RUTF) has greatly improved our capacity to achieve rapid catch-up growth in both hospital and community settings; however, we also need to consider that sick children with severe malnutrition often also have acute or persistent diarrhea that may require special diets [33] . The main barriers or impediments to the control and treatment of malnutrition relate to the multiple conditioning factors presented earlier. Translating theoretical concepts into practices that lead to improved nutrition and health of children is also a challenge.
The organizational environment is an important barrier. Centers led by physicians are administered based mainly on medical interests rather than on patients' needs. Moreover, other health professionals are seen as assistants to the physician, rather than as team members with equal participation in decisionmaking. Physicians in general have limited skills in networking and developing partnerships and are poorly trained for teamwork; they associate success with individual recognition rather than group effort. These traits prevent physicians from leading multiprofessional, multidisciplinary teams such as are needed to address malnutrition effectively. Promoting new attitudes and skills, training for teamwork, active listening, and defining funding priorities based on public health needs of the community are necessary to establish effective programs for the prevention and treatment of malnutrition. The WHO electronic Library of Evidence for Nutrition Actions (eLENA) (www.who.int/elena) has recently been established and includes guidelines on the integrated management of severe acute malnutrition (SAM) in children. These are expected to be updated and released in the upcoming edition of eLENA. The Global Database on the Implementation of Nutrition Action is a complementary web-based tool where governments and organizations can upload and share information on their nutrition activities. The database will have a user-friendly interface with interactive maps, lists, and fact sheets that show what is being done where, when, with whom, and why, and how to scale up and improve nutrition. Readers are invited to continue to upload nutrition action information via the online form at www.who. int/nutrition/gina.
Economic impact of malnutrition
The total cost of malnutrition is a result of higher expenses for health, the cost of treatment, ineffective education, and lower work productivity and economic growth. Studies conducted in developing countries have noted associations between concurrent stunting, social-emotional problems, and poor cognitive ability in young children. A cross-sectional study of preschool children to compare the relative contributions of early nutrition, sociodemographic factors, and psychosocial variables to cognitive development in normal-weight and obese preschool children was conducted in Chile to assess determinants of cognitive development. Intelligence quotient (IQ) was measured at 4 to 5 years. Variability in normal children was mostly explained by sociodemographic characteristics (r 2 = 0.26), whereas in obese children early nutritional factors had a significant effect (r 2 = 0.12) beyond sociodemographic factors (r 2 = 0.19) [34] . In Uruguay, a recent report from a low-socioeconomic-status cohort of 2,046 children under 5 years of age revealed that low birthweight was a significant risk factor for stunting (OR, 3.2; 95% CI, 1.8-5.6) and for reduced head circumference growth (OR, 3.9; 95% CI, 1.9-8.0). Infants with reduced head circumference also had an increased risk of delayed psychomotor development (OR, 2.4; 95% CI, 1.17-5.07) and of being stunted (OR, 3.2; 95% CI, 1.7-6.3); stunted infants had an almost three times higher risk of being overweight (OR, 2.7; 95% CI, 1.8-4.1), suggesting S44 G. Weisstaub et al. that early malnutrition is a contributory factor to the high prevalence of obesity in low-income populations in the developing world [35] .
In 2004, the Economic Commission for Latin America estimated the cost of malnutrition for Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Panama, and the Dominican Republic as US$6.658 million. Approximately 1 million children have dropped out of school because of malnutrition, and as a result, malnourished children have 2 years less schooling, which brings social and economic losses not only to those affected but to society at large. In 2005, the total cost of undernutrition in Bolivia, Ecuador, Paraguay, and Peru was US$4.331 million, equivalent to 3.3% of the combined GDP of these countries. The productivity losses from the higher incidence of death at an early age and the lower levels of attained education account for 95% of the price paid by society over a life course [36, 37] . Malnutrition interferes with physical and brain growth and development; the latter is expressed in lower cognitive learning and impaired sensory processing and other brain functions necessary for a healthy and productive life. Impaired motor development and exploratory behavior may further compromise and potentiate the early damage, with consequences at later stages for learning and school performance. Stunting, even in mild forms, is associated with impaired cognitive development and poor adult work productivity. The adverse impact is not just restricted to severe stunting. In fact, given the prevalence figures, in most cases, the effect of mild degrees of stunting may be greater than that of severe stunting.
Malnourished children increase healthcare costs, which in the aggregate are equal to the sum of the interactions between several probabilities: malnutrition in each population group and the likelihood that this group will suffer one or more malnutrition-related diseases and the costs of treating (diagnosis, treatment, and control) these conditions. To this we must add the costs borne by families in lost time and productivity and quality of life. There is a documented decrease in the capacity for physical work, probably because of reduced lean body mass and lower productivity of manual workers, leading to a decrease in income related to physical work. The long-term economic consequences of stunting include lower earnings per workday and low family income, affecting men and women and perpetuating the cycle of poverty [38] .
Conclusions
The social, economic, and political forces that condition abnormal growth and development of malnourished children act at levels well beyond the realm of specific medical action. However, concerted participation of health professionals as advocates for children in the political process is essential to reverse the existing situation. Acceptance of this basic premise by all involved is necessary before appropriate prevention strategies can be successfully undertaken, and health professionals must lead the way [4] . There is no doubt that sufficient knowledge exists to treat and prevent primary malnutrition in virtually all children. The condition should be considered a preventable disease, but its eradication requires full commitment by society to assign a high priority to the survival and well-being of all children.
National and international nutrition and food programs developed over the past 50 years have been implemented as integral components of broader strategies of primary healthcare and education, oriented toward preventing deaths and improving the quality of life of groups of low socioeconomic status. Health professionals also should be aware of malnutrition as a conditioning factor delaying recovery from illness and as a major determinant of the survival and quality of life of children [4] . The key to effective treatment and prevention of malnutrition is integrating care of the malnourished as part of established healthcare, including preventive strategies, while improving household food security, access to healthcare, and securing care of women and young children. Treating hundreds or thousands of affected children will not solve the global public health problem of malnutrition. Access to adequate amounts of quality food is a basic human right and is a necessary precondition for health. In turn, good nutrition and health are prerequisites for human, social, and economic development.
